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To the Right Honourable 


HENRY 


Earl of Romney. 


Vicount Sidney of Sheppy, Baron 
of Milton, Mafter General of bis 
Majefty’s Ordnance, Conftable of 
Dover Caftle, Lord Warden of the 
Cinque Parts, and one of the Lords 
of bis Majefty’s moft Honourable 
Privy Council. 


ELL knowing my 
moft Noble Lord , 


that thefe things will eafily receive 


Perfection in your Hands, which 


for many Reafons aré beyond my 
teach; 


This Treatife (if ic may de- 


ferve that name) is the leaft in 


Az: Bulk, 


TSP GREE Sige een career 


Epiftle Dedicatory. 
Bulk, and feemingly relating to 
the fleightelt Subject I have met 
withalin Pyrotechuia. But in che 
many Volumns great and {mall 
that [ have read relating to thefe 
Matters in our own and other 
Languages ; ‘I do not find the leaft 
Pretence or Thought of doing 
that which here ts undertaken, viz. 
To raife fo creat a heap of Fire, and 
to confirm the Fatt by the greateft 
Proofs that can be had or wifh a for, 
which are Experiments and Demon- 
ftrations Mathematical. Yet this ae 
lone is not che matter aim’d at , 
tke Problem is univerfal, and ap- 


plicable co che Fortifications of all 


forts of Guns and other Engines 
with ther Carriages, ec. and is 
to icreafe or decreafe the ftrength of 
Matertals according to the Effeéls 
aad Services required. But che great- 
clt Skill in this Undertaking being 
a fo 


+ 


Epiftle Dedicatory. 
to adjuft the Inftrumenc and Means 
in a due and proper Proportion to 
the Effect fought for; { do with 
all Humility and profound Re- 
{pect make offer of this {mall Ef- 
fay. 

It is your Lordfhips great Abt- 
lities and Merit, that bas enabled 


you to tread the intricate and pain- 


tul fteps of Greatnels ; and by 
the well difcharging fo many E- 
minent Employments, to add, 
(if any thing can be added ) to 
the Great Name of your Kenown- 
ed Anceftors. An ardenc Zeal 
for the Welfare and Honour of 
your Country, has always been 
the inbred Vertue of your Family, 
and which is brought to its Per- 
fection in your felt. 

The Name of MafSter General 


of the Ordnance, lays Claim to all — 
my (more than 25 Years) Ex- 
| A 2 perience 


Epiftle Dedicatory. 
perience and Studies about the Art 
of Shooting in all forts of Great 
Artillery amounts to: But the ad- 
ding fomething (according to my 
poor Sphere and Capacity ) tothe 
Defence, Safety and Reputation 
of my Native Country, hasat all 
times fo intirely governd me, 
that upon this account alfo, and 
indeed chiefly, I am emboldned 
to lay this mean Attempt of mine 
before your Lordfhip; . trufting 
that ic may at fome time or other 
undergo a Trial, and by your 
a Favour receive a meet 
Incouragement, and procure your 
Lordfhips Pardon, ee to : 


‘ty Lord, 
Yur Lorahips mcf! Obedient, 
Aumble Servant, 


Robert Anderfon. 


TO THE 
Young Pyroso.isres. 


Ockets are the moft Artificial 
piece of Fire-work yet ufed 
amoneft the Pyroboliftes, and 
hath been more ufed of late 

Tears than formerly, and that the Toung 
Artifts may not {pend their ‘Time and 
Money unn:ceffarily, T have given eafic, 
plain, and ready Rules for making of 
Rockets to two Inches and half Diams- 
ter, which is fufficient for all private 
Occafon, viz. Of the Mould cf 2 Rocket. 
Of the Rouler and Cafe. Of the Compe- 


fitions. Of the Recerpts of Rockets. Of 


th: Driver. Of the Boring of the 
Rocket. Of the Stars and other Mutter 
to be put in the Head of a Rocket, To 
Head a Rocket. Of the Sticking of a 
Rocket. And laftly, to Fire the Rocket. 


— And fome Obfervations about the manage 
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To the Young Pyroboliftes. 


ment of a Rocket in re ; all which 


L hope will prove cafie and beneficial to 


the Ingenious, and thofe that are willing 
10 Learn: and what you do, endeavour 


to do it well, and do not be Conceited; — 


which if fo, I have my ends. And 


from thefe little beginnings greater Mat- 


ters may be obtained, and you may become 
ferviccakle to your Couatrys in which be 
Hh to Le Careful, Eloneft and Faith- 
ul, 


TO 


ae oe mre 


TO THE 


Other Pyrosouisres. 


4» = Bout fifteenTears fince I cone 
fidered of a method to increafe 

or decreafe the firength of the 

: Metal of Guns, which is this 
that Lintend to difcourfe of. Andat the 
Clofe of a fusall Treatife to hit a Mark 
publifhed in the Tear 1691. I propofed 
that Problem in Print ; fince that time 
there has been more than Ordinary occaft- 
on for it, by Reafon of the new Cafting 
of the Mortar-pieces. About two Tears 
fince I put that Problem into a method, 
and made a Draught of the whole matter 
10 increafe or decreafe the frreneth of the 
Metal of a Gun in any poffiele Proporti- 
on afigned. But when I fav the Mortar- 
pieces brought from Sea broke, it was 


thought to be a good time to fhew it, 
which 
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To the other Pyroboliftes, 


which was done, and the whole matt 

difcourfed of at large, but it Aevited 
00. But now I apply that Problem to 
the making of Rockets for the young 
Artifl, as you fee in its proper place. 
And it is manifeft that the young Rockets 
makers of this City are very Careful and 
Artificial in their Rockets of 8d. 12d. 
or 18 d. value, othermife they may break 
and fo lofe peeir Labour and Diforedit 
themfelves. “Seein thefe Mathematical 
Rules we fo spleall to the greateft 
mscely of the Rifing of all Sizes of 
Rockets ; 15 it not mere valuable to be 
applied to thofe Chargeabl: Inftruments 
of War, viz. Guns of all forts, with 


« ae ans ’ 
their Carriages, and all other theiv Fur- 
Miture 2 | 


_ AS to the Deétrine of hooting by the 
increafe and decreafe of Powder, this 
way of making of Rockets proves it to 
be atfurd; for all Rocket makers to this 
tim weaken the Compofttion of their 
Rockets, as their Rockets ave in Lreat- 
amfs, op having greater quiniities of 

Compofi- 
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To the other Pyroboliftes. 


Compofttions and that by chance, and 
‘without any Mathematical Demonjtra- 


ion. 


And alfo by Experience, in Talls 
June 1. 1691. and in the firft Column 
Experiment 4, againft that in Column 2 
‘you will find 4 Ounces of Powder, and 


“in Column 3, 3377. Again, in Co- 


‘lumn. 1, againft Experiment 1 in Co- 
lumn 2, you find + an Ounce of Powder, 
and againft that in Column i you find 

2133 now becanfe the Requifite of Pow- 
der ave as to 1, therefore [ multiply 213 
by 8, and it makes 1704, much fhort of 
3377, which indecd fhould hav: been 
equal to the {aid 3377. that is the 
Ranges upon the plain of the Horizon 
are not asthe Requifites of Powder which 
projected thofe Ranges ; the like may be 
done in all the other Experiments. £. 
have made hundreds of Experiments in 
feveral forts of Mortar-picces, and am 
ready to make as many more, all which 
will’ manifeftly. confute the Doctrine of 
hooting by the increafe and decreafe 

0 


To the other Pyroboliftes, 


firft promoter of that Doctrine to fee his 
Invention confuted; and I do here in 
vite all the Practitioners in that Science 


of Powd i 
f Powder, and have often invited this 
“the Diameter, and v4 Inches for the 


To the other Pyroboliftes. 


\length fhould be the other Gun, or any 


tro Guns in that Proportion. For the 


of [hosting by the increafe and decreafe of Requifite of Powder take the Cube of 4, 
» which is 64, a5 alfo the Cube of 2%, 


Powd:r, to come and fee their Doctrine 
confutcd. I do hear affert it is impoffibl: 
ever to bring that way of fhooting to be 
0 exact and ready for ufe, in all or an 
forts of Guns, as the common or ja 
way 15, by keeping the Requifites of ‘Pots 
der conflant, and elevating the Piece. In 
the Complicating of Rockets, whofe Die 
ip laah are at any great diftance; we make 
ufe of Fxpcriments of fhooting made upon 
anether Occafion, and thofe Experiments 
ferves [uftciently well; but if we sees 
to do thom juftly according to Art his 
fhould be tro even Chafcd Guns of th 
fom: Proportion as the Rockets are if 
bat isthe Diameter of the expofed Rock ! 
2 dich multiplied by 6 is 15 Inch 
and thofe |bowld be the Diameter _ 
Length of one of the Guns: 4 Tiger the 
eee of the other Rocket, multiplied 
6 ts 24 Laches, which 4 Inches fer 
the 


which is 15.625, divide the greater 
Cube Number by the Iefer, and the 


— Quotient 15 4, fuficiently near ; fo the 


Requifttes of Powder of thefe two Pieces 
are as ato, then take any reafonable 


Requifite of Powder for the 4 Inch Gun, 
then take the fourth part of that Re- 


4 quifite for the Requifite of Powder for 


the lefler Gun, difcharge them both at 
on: degree of Elevation, and note their 
Ranges. Their Bullets are to be of the 
fume Metal, and of the fame likens[s, and 
both exadtly fit. In a Mathematical 
fence thefe Ranges fhould be equal ; 
Lut by Combination the vreater quan- 
rity of Powder aggitates more upon the 
great Bullet, than the leffer Requiftes 
doth aggitate spon the Lffer Bullet, 
and that caufes thofe differcaces, the like 
when two quantities of Powder aggitate 
npoi une Bullet ; it is Experience only that 
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7 To the other Pyroboliftes. 


determines the matter. Although Prange * 
things fometimes happens ; yet this we 

will Affert, and endeavour to maintaiy : 

that Mathematical Knowledg, join'd with — | 

faithful Experiments, will’ dy ereater — Rocket Moulds are 
matters than moft Men commonly cons 


6etve, made by Mr. Cug gley juit 
without Cripplegate. 
Taper Bits for Rockets, 
are made by Mr. Goode 
‘4 juft within Cripplegate. 
"Rods for apt are 
_ eby Mr. Statebam in 
Token Eh afe-Yerd Lothbury. 
All three right good 
Workmen. 


———aammamenenel 


Rob. Anderfon. 
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PROPOSITION I. 


Of a Rocket-Mould, 


2P EEMR LOE E 
4 LLUDDHLE 3 
“S be a Rocket- 
. . “: Mould, AB 
the Diameter 
~~ of it, viz, one 
_; Inch and half; 
ZK 4 Diame- 
ters; that is 
~' 6 Inches the 
_ height to be 
“* filled with 
~? Compofition , 
BE half a Di- 


oo ESAS eS 
ee gt Be ahem 2 “ 


ne ameter an o- 
ng _verplus, ZC 
' ‘the height of 
i ‘the boring 4 


: Inches and 3, 
or 2? of the 
“s height of che 
- Mould, GF 
_ the Orificeone 
“third of the 
. Diameter of H 
4 a or 
> Cc 
F alf an Inch, : ZY 


Rae 


[ . se [ 3 J 
ZY one fixth of the Diameter of the 
Rockee a quarter of an Inch, the thick. ¥& 
nels of the Caley DYZGCFZY Ds 
the bottom of the Rocket-Mould with 
the Needle to be put in and taken out; 
RH a Pin of lion to fix the Mouldand .: 


Bottom together. oa “aed | 
ee Te Ingredients which Rockets are 


PROPOSITION III. 


Of the Compofition for Rockets. 


Compoted of are Salepetre, Sulphur, 

.¢ and Wood-Coal mealed, and palfed 
PROPOSITION. I. “s} through a fine Sieve. Firft, take che 
‘3 largeft of Small-Coal made of Birch- 

Of the Rowler and Cafe of a  * Wood. Secondly, chufe the Yelloweft 
Rocket. | "? Roch Sulphar. Thirdl?, take Saltpetre 

- -? put ina Brafs Veffel, to which put fo 
Ake the Body of the Rowler nine much fair Water as will diffolve it, pute 
M Diameters in length, and in Dia- = that Veffel upon the Fire, when it boils 
meter two thirds of the Diameter of the ; ; {cum it clean; whén the Water evaporates 
Rocket, and the Head of the Rowler of /:” and confumes, ftir it with a Spatula of 
the Rocket the fame Diameter; let the ;{ Wood to meal it, what remains of the 


Diameter of the Neck of the Rowler be a. Saltpetre upon the Spatula, and fides of 


little lefs chan one third of the Diameter of fg the Veifel, rub off with your Spatula of 
the Rocket, becaufe when opened with ag Wood; then meal it, and pafs ic through 
Cone of Wood the Orifice of the Rockez 4 a fine Sieve. A fecond way to C laritie 
may be juft one third fmooth and hard to ::} Saltpetre ; take a Crucible, fec it in the 
endure the Fire. Then the thickne§ of the 3 Fire, put Salepetre thereunto, increafe che 
Cafe will be one fixth of the Diameter of ba Fire ull the Saltpetre be Reduced to a 
the Rocket, which being well Rowled and ©; liquid quality like Water; when it boils 
Choaked, the Cafe may be finifhed. "g take mealed Sulphur upon a Spatula of 

3 Iron, and put it into the boiling Salepetre 5 


“a f often repeated, the Flegm quality of 
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C4] 
the Saltpetre will be burnt away, and the 
flame will remain as white as the Body of 
the Sun. Then pour it into fome very 
{fmooth Veffel, which being cooled, you 
may reduce it into meal. Thefe ways I 

ave done for my Recreation; but I uiu- 
ally take the cleaneft Saltpetre tobe found 
in Drugfters Shops, and it does as well. 


SE reenter ene ee 


PROPOSITION Iv. 


The Receipts for Rockets. 


OR an Inch, an Inch and half, and 

two Inch Rocket, and for a White 
Fire, take 2 Drams of Antimony, 1 
Ounce of Sulphur 2 $ Ounces of Coal- 
duft, 6 Ounces of Salepetre, and 8 Ounces 
of powder duft, [Cafimer du Grand Art a’ 
Artilerie, Partie 1. Livre 3. pag.t45.] Fill 
4 Diameters and Bore 24. For an Inch 
and half, and two Inch, and two Inch 


and half Rocket, and a Yellow Fire, take 


x Ounce of Sulphur, 1 Ounce of Coal- 
duft,4 Ounces of Salepetresor take 1 Qunce 
of Sulphur, 1 4 Ounce of Coal-daft, and 
4 Ounces of Saltpetre. [Ca/imer du Grand 
drt d’ Artillerie, Partie 1, Livre 4. ‘pae.99.] 
Fill 4 Diameters, and bore 3, ora litle 


more 
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more. And Daniel Elrich Der proffen 
Kunft Artillerie Zweiter, Theil pag. 54. 
at.tg, Advifes to take 1 Ounce of Sul- 
phur, one Ounceof Coal duft, 4 Ounces 
of Saltpetre. Again, take 1 Ounce of 
Sulphur, 2 Ounces of Coal, and 6 Ounces 
of Saltpetre; alfo take 1 Ounce of Sul- 
phur 2 2 of Coal, and 6 of Salepetre. 
Fobann, Sigmund. Buchner in Theoria && 
praxis Artilleria Andere Theil,pag.28. Weigh 
the Ingredients fingle, put them into a 
wooden Bowl, mix them very well toge- 
ther, and pafs them through the Sieve, 
then your Compofition is fit for ufe. In 
filling Rockets of one or two Inches Dia- 
meter ; let them be filled at 6, 8, or 10 
times Charging, and to every Charge to, 
12, or 14 blows with a Mallet, and be- 
twixe every three blows turn the Dri- 
ver a ee in your Hand, fo the Com- 
pofitios: Sbour the Needle will be pre- 
ferved, ~' 

Some of our Rocket-Makers cry up 
the Compofitions of Woolverman and 
Neéfon, as though there was no Compo- 
fition to be found like theirs, and they 
are thus: that falfly called Woolverman’s 
is 1 of Sulphur, 1 of Coal, and 4 of 
Saltpetre: and that of Nelfon, 1 of Sul- 
phur, 1 4 of Coal, and 4 of Saltpetre, 
as they ftand in the Remains of 
B3 Mtr. Franc 


C7] 
PROPOSITION V. 
Of the. Driver of a Rocket. 


Ee yAFGHEBy AVY 
L be the Driver of SYD 
the Rocket, A FEB GY — 
a piece of aGua Barrel, HN 
F GHEOL a piece of ROSS 
Box or hard Wood, 
RLOq a hole for the 
Needle to pafs through, 
ACDBy a piece of 
Box to drive upon ; this 
we call a hollow Dri- 
ver, it difpatches bufi-. 
nefs quickly, and does 
/ right well. Or you 
| may faften a piece of 
‘Bras in che end o on 

* Tron Driver with a hole 

PRO. in it to receive the 
Needle. 

If any will ufe a folid 

7 Driver, let them have 

4 the bottom of the 

'  MouldasDy ZZZy D 

Se ee ete ‘ with a hole pailing 

| through the bottom, fe | 

as ZR, for a ftrait Bap ors 

f Piercer to pafs through ~~ 


- [6] 

fr. Frances Deane , fometime Gu 

of the Tower. Thefe CannehiGons a 
Old and Common, as you fee, they 
are Good, Strong, and dull Compofitie 
ons, and cafily mannaged. Thole Com- 
pofitions where Powder is judicioufly 


mixed are more lively, and fo more diffi- 
cule to mannage, 
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which bottom will be a Guide to the 
Prercer to be juft in the middle of the 
Rocket, make a mark in your Piercer to 
be a guide to bore always an equal 
depth, then take your Rocket out of the 
Mould, orn Hes be hs a Taper bit, 
and your Work is done, thus yo 

for all fizes of Rockets. aac 


ee, 


PROPOSITION VI. 


Of the Boring of a Rocker. 


Mi* the Diameter of your Borer 
one third of the Diameter of your 
Rocket, nor for any neceffity, but for 
conformity to the other parts of the 

Rocket; from that Diameter let it be 
exactly Taper to a point. Further, there 
being an entrance made by the Needle, 
*t 18 very e€alie to bore the Rocket very 
exa@ly, by holding the Rocket in the 
Left Hand, and the Borer in the Righe, 
moving the Rocket in the Left Hand, 
keeping the Borer faft in the Righe 
ae , 

_U you make the Diameter of th 
Needle one third of the Diameter of re 
Rocket, and fo Taper, you need no 

a Borer ; 


anes: RSET = oot eR ee Mena aoa cael ee 
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Borer; here you fhall find the Rocket 
will rife {wifter chan when bored, the 
Compofition lying loofer about the Needle 
than if it were bored, takes fire eafier, ard 
this is moft neceflary in large Rockets, 
wiz. of 3, 4, of 6 Inches Diameter ; tor 
fuch will hang too long time upon the 
Nails before they rife. Thofe Rockets 
whofe Compofitions are Compofed ot 
mealed Powder, Saltpetre, Coal and Sul- 

hur, fill four Diameters, bore two and 
hale. Thofe Compofed of Sal:petre, Coal, 
and Sulphur fill four Diameteis, bore three 
ora little more. . 

This will hold in Rockets of 1 Inch, 12 
and 2 Inches, butinlarger Rockets there 
mutt be lefs folidity to the hollow Cone of 
Fire. Lufed for many years to drive my 
Rockets folid, and tobore them after, bur 
that way did no better than thefe 1 now 
ufe and deliver ; but this is moft certain 
tKat any one may drive and bore 3 Rockets 
with thofe hollow Drivers which I now 
ufe, whilft one many finifh the driving 
and boring of one Rocket with a folid 
Driver; when che Rocket is. near filled, 
ufe a fhorter Driver witha {maller hols. 
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PROPOSITION Vil 
Of Stars for Rockets. 


1, 1, 2, 2. Sulphur. 
2, 3, 3, 2. Antimony, 
4, 6, 3, 6. Salepetre. 


Meal thefe Ingredients fin fs 
through a Sieve, mix them is Nae 
in which fome Glue, or Gum Araback 
or aie Dragon hath been diffolved, 
Ae e them of the bignefs of a Hazle 
. a He {mall Wallnut ; roul them in meal 
er, when dryed they are fit for 

Rockets are headed with 
pents, their Orifices athe alia 


| : 
: rons and Brandy Wine, to take 
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: Of Rain and Hail. 


ess any of thofe Receipts for Stars, 
viz, 1 Sulphur, 2"Antimony, ‘and 4 
Saltpetre ; if you moiften that Compoli- 
tion with Oil of Petre only made well 
into Pafte,formed into little Globes,rowled 
into mealed Powder ; fuch Stars will have 
Red Colour: the fame Compolition 
moiftned with Linfeed Oil willhave a Red 
mixed with Whice : the fame Compoliti- 
on mixed with Oil of Petre and Linfeed 
Oil mixed together, will make an Ame- 
chift Fie. All chefe will require a long 
time a drying, the belt time is co make 
them in the Summer. 

The fame Compofition mixed with 
Gum Araback Water, and Colophone, 
gives a Red Yellowifh Fire, ‘The tormer 
Compofirion moiftned with Brandy and 
Oi} of Petre, or Linfeed Oil, nuxed toge” 
ther, requires lefs drying, Powder o 
Glafs, Powder made ot Sawdalt mixed 
with the tormer Compofition gives diff2- 
rent Fire; Coal duit mftead of Antimony, 
all which you may govern by your own 
Reafon. Take the Qld Proverb, So many 
Man, fo many Minds. | 
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PROPOSITION VIUlL 
To ‘Head a Rocket. 


Ses a piece of Wood juft fo big as 
your Rocket is, with a Cone at one 
end thereof, pafte a piece of ftrong Paper 
about the Wood, then pafte another piece 
of Paper about the Cone, and pafte both 
Papers together; then put your Stars into 
this Paper Veffel, with fome Rocket Com- 
ofition to break the Veflel, then put a 
ittle Pafte a little within the fides of this 
Re rie aa it upon your 
» and pafte it tot 

your Work is done. ees 


PROPOSITION Ix, 


Of the Sticking of Rockets. 


HE Stick of a Rocket ou , 
T feven times the length of a pees 
Pe or more, viz. a Rocket of an Inch 
x half, fix Diameters thereof, the length 
of the Rocker, is nine Inches, feven 


times 


i 13 ] 


times nine is fixty three Inches, that is 


five Foot three Inches. The breadeh of 
the Stick at the Head, three quarters of an 
Inch or lefs, the thicknefs half an Inch 
or lefs, the {mall end of the Stick three 
eighths of an Inch and fquare, and to be 
made of light Deals fuch a Stick will do 
very well, and may be counted Cuftom 
without Demonftration. In the Winter 
1695. there were two fets of Fire-works, 
sn the firft of which the Wind was North- 
ward, and the Rockets in_ their rifing 
worked into the Wind. Inthe fecond the 
Wind was Weltward, and had the fame 
effe& as the firft; the Reafon was becaufe 
the Stick was to heavy at the upper end, 
and too light at the lower; and fo the 
Center of Gravity of the Rocket and 
Stick was too near the Rocket: when in- 
deed the Center of Gravity fhould be in 
the middle, betwixt the lower end of the 

Stick and upper end of the Rocket ; and 
to do which the bigger end of the Stick 

ought to be downward; by this means a 

lighter Stick would ferve, and if the Wind 

did drive the Rocket, the Rocket would 

move lefs, and yet perpendicular to the 

Horizon. Nature it felf has taught us the 
fame; for all Birds, efpecially Birds of 

a {wift Aight, {pread their Tails for their 

Guide. Sticks of Rockets ought to be one 

to 
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to another as the length and Diameters 


of che refpeétive Rockets: that 1s, as the J 
Diametre 12 Inch is to che thicknefs of 4 
its Stick, fo 1s 4 Inches the Diameter of § 


a 4Inch Rocket toethe thicknefs of its 


refpedive Stick. As the length of one f 
Rocket is to its Stick ; f0 is the length of § 


any other Rocket to its Stick: and as the 


weight of one Rocket is tothe weight of q 
its Sticks fo is the weight of any other 


Rocket to the weight of itsrefpedtive Stick. 


PROPOSITION X. 
To fire the Rocket. 


Puc the Rocket perpendiaular to the 
Horizon by four Nails, make a port- 
fire, about half an Inch in Diameter, 
with fingle Paper, viz, 1 Sulphur, 2 Saw- 
duft fifted fine, or rather Logwood 
beaten and fifted fine, 4 of mealed 
Powder, and 8 of Saltpetre; or make the 
port-fire with Rocket Compofition; fire 
the port-fire, move it gently cowards the 
Orifice of the Rocker all it takes fire. 


Obfer: 
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Obfervations concerning Rockets. 


Rocket be driven not hard ¢- 
a ae h it either.confumes or breaks; 
if juft hard enough it rifes: well; if two 
hard it turns a loft, and breaks not at the 


juft turn. 


a.) If a Rocket. be bored not deep 
Be it will not rife well; sf jult deep 
enough it rifes well; if too deep it often 
breaks. 


) If a Rocket be bored with too 

BS : Borer it will not rife well ; if wich 

: fe Borer itrifes well; if with too {mall 
2 Borer it breaks, or rifes not well. 


) If the Compofition be too moift it 
wilt a rife well; if too dry i rifes tao 
faft or breaks. 


Rocket be made, and kept in, 
Bee bonit a place, it will have 
the fame effect as at the (4. 


¢6.) The 
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(6.) The Velocity of a Rocket is caufed § 
by the boring. or in the hollow Cones the § 
time of its flight is in the folid pare a. @ 
bove the boring, which folid part ought & 


to be lefs in a great Rocket than in a 


hele one. From thefe Obfervations a a 
Youth may take any Compofition (in 


Reafon) and make a good Rocker, 


PROPOSITION XI. 


The weight of the Mallets for 
Rockets. 


ae weight of the Mallets which 
Rockets are driven with, ought to 
be asthe Cube of the Refpe@ive Diame- 
ters of their bores, viz. If the weight of 
the Mallet for an Inch Rocket be twelve 
Ounces, the weight of the Mallet for an 
Inch and half Rocket ought to be two 
Pounds and half, and for a two Inch 
Rocket fix Pounds, de 


PRO: 
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PROPOSITION. Xf. 
How Rockets are eftimated. 


7) Ockets are eftimated either by Mea- 

{ureor by Weight; if by Meafure, 
then by the Common Standar by Inches 
or by Feet; if by We'ght, then they are 
eftimated by Caft Iron, that is, by the 
Gunners Rule, viz. An Inch Rocket 
weigheth two Ounces ahd a quater: an 
Inch and half Rocket weigheth halt a 
Pound : a two Inch Rocket weigheth a 
little above a Pound : a three Inch Rocket 
weigheth almoft four Pounds: atour Inch 
Rocket weigheth nine Pounds: an eight 
Inch Rocket weigheth feventy two 
Pounds, which may be called 2 Rocket 


Royal. 


Cc PRO- 
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and y Z of fire, crofling each ather at 
the Center of the Cone K, and the poe 
R, as it were, remains fixe; and here the 
fimilitude of Guns and Rockets appears 
plainly, a Gun remains fixe upon the 
Center of Marion of the Trunnians, and 
projects its burden forchs; but a Rocket 
Hys from its burden, leaving it at R, as it 
were fixe, 


| | [ 18 J | | 


PROPOSITION XIL 


“Of the caufe of the Rockets rifing. 


ET ACB be the 
hollow Cone for the 

the Fire, A yCZB the 
Superficies of that Cone, 
all the Lines OZ at 
right Angles with BC, 
and all the Lines O y at 
Right Angle with AC; 
z nowallthe Angles ZOy 


being towards R, whe- 
wz ther the Angles Z Oy are 
< B ae or eae hs 
the more acuter the bet. 
>< > S ter; The Rays of fire 
7Z,Q and yO iffuing from the fides of 
the Cone BC and AC, and continually 
agitating with greater force one upon 
another at O, forcing the whole Cone 
BCA upward from the point R3; (and 
the wider the bore is (in Reafon) the J | 
Rocket will rife with the greater veloe 000 
city ; if the Compofition and deepnefs of 
boring be futable.) By the Rays Z x 
an 


ee ee ee ee ee ee ne ee 
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Leet tiseeea e S St eee 


PART IL 


TO OUR 


PyROBOLISTES. 


A duplicate Propofition, 


Aving one Rocket well proved 
in ail its Parts, viz. a shree 
Inch Rocket. Then, 


To decreafe the Velocity of the Com- 
pofition of the aforefaid Rocket, co make 
it fit fora 4 Inch 47 and 5 Inch Rocket. 
And to increafe the Velocity of the 
aforefaid Compofition, to adapt it to a 
> Inch 1 & and 1 Inch Rocket, keeping 
the fame kindof Boring. = 
Secondly, From the ex ofed Rocket of 
3 Inches, to increafe the Diameter of 
the Orifice of the Rockets of +: 4 3 and § 
— C 3 Inches 


si a> 


DERE pit wle sepia FC Ee ea CE ooo x EET 
nen amram ae corte et OBL anata e's NE ion sabes operas 
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Inches Diameters; and to decreafe the 
Diameter of che Orifice of the Rockets 
of 2: 1% and 1 inch Diameter, to a- 
dipt them tothe expofed Rocker, keepin 
the Compofition of the fame Velocity. 


From Experimental and Mathematical 
Demonftration, 


The Refolution of this Problem will 
manifeftly fhew, the invalidity of the 
Doérine of Shooting by the increafe 
and decreafe of Powder ; and that weak 
and narrow Scantling ic pinfolds in, tos 
mean for this lofty Engine. Ic allotells the 
Gun-¥ounder how to give his Guns their 
due Fortification ; otherwife they may be- 
come ufelefs Inftruments of War. ~ It 
teacheth our Pyroboliftes to dire& their 
Work fo chat it may rife well, and not 
break nor fall. Ie teacheth Artificers to 
increale and decreafe the force or ftrength 


of their Materials in any poffible Propor- 
tion affigned. 


This Propofition was publickly propofed 
three Months before she publication of 
this Book, but no Refolution given by 
any. 


PRO: 
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PROPOSITION XIV. 


The Complication of Rockets in Rela- 
tion to their Borers. 


+ Inch and half Rocket, we 
ae other Rockets, oe 
four Inch Rocket thus, Wwe take a 
Cube of 4, which 1s 64, allo we bk 
the Cube of 2 3, which 1s 15.625, wal 
which we divide 64, the Ouovient 3) 
and fo many times the lefler Roc ae 
contained in the greater, that ts . 48 : 
Then I look into the Tables 0 : ae 
for the year 169%. fase f, an i i 
{econd Column f an eterna 
r 1 and 4, and agai 4a 
ah olin | Sod SR 
i olum 
ae ee which I multiply ws 4y 
the Razio of the Rockets, and 1c 15 2 oe 
Now ii this ue Number hat aan : 
2 fangs Wi : 
af ae it roold have confirmed the 


: d decreafe o 
fhootinig by the se ane powde! > 
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Powder ¢ but as it is fhort, it is a vifible 
Demonftration of the error of that Do- 
Grine: and if the Dodrine of fhooting 
by the increafe and decreafe of Powder 
were true, there would be no need for 
our Pyroboliftes to give different Velo- 
cities of Compofitions to different fizes 
of Rockets, but one Compofition would 
have ferved all f1zes ; which every Youth 
knows the Contrary. 


A 


A 
G % 


a > 
Bile _/\ F934 
H 7, poe rt 


In the Parabola AHZ lee AG be 
2608, and AH3377; then GZ and 
HZ are the Velocities of the equal and 
unequal Ranges. Toricelius 12. Prop. de 
motu projec. lib fecund, 


Then as GZ the Velocity of the e- 
qual Range; is tc one third of the Dia- 
meter of the four Inch Rocket 1.333 ; 
fo is HZ the Velocity of the unequal 

| Range, 


C25] “5 
e, to a larger Diameter of tne 4 
Iacl’Rocket, to keep the fame Compoli- 


Or as the equal Range 26¢8, is tq the 
unequal Range 3377 5 fo is the {quare = 
the Diameter of the Orifice of the 4 Inc : 
Rocket, tothe {quare of the Diameter o 
the Orifice of the Reoe inlarged, keep- 
ing the fame Compofition. 
are as the equal Range 2603, 15 to ne 
unequal mene 3377; fois the Area o 
the Orifice of the Rocket of 4 Diameter, 
when taking 3 of the Diameter ; fo the 
Area of the Orifice of the fame Rocket 
when enlarged, to bare the oe 
chat would ferve a Rocket of two Inches 
and a half, taking ; of che Diameter 
of the Rocket for the Diameter ot its 
Onifice. 


Example. 


The equal Range 3.476108 
se The aaegual Range 3+)2353! 
The fquare of 1.333; cout 535605 

Diam. of the equal Onflice ss 

Take* the half . 361983 

The Diam. of the new Ha 180994! 
1.516 one Inch and hal 


Take 


+ Scher Eg APR Rt | 


oe 


is 


i 
Ra 
Bic 
se 
ie 
fe 
aS 
48, 
: 


if 
nd 
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uy 
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Take another Example, 


Auguft 24.1691: look in Col 
and find the Requifites of Powder. hale 
an Ounce, and 2 Ounces, and againft 
pote Requifitesin Column 3 I find 1482 
pee ange, and 236 the equal 
; whic i 
ae. muluply by 4, and it 


944 The equal Range 2 
1482 The unequal Range prea 
The Square of 1.333, &c. the 

equal Orifice i 249660 


r by 2 ° 
The Diameter of the new Ori- Bie 
fice 1.69 é PRES 


ere may be feen the concurrence of 
Experiments made upon another account, 
not then thinking to apply it to the Com- 
plication of Rockets, 1 made 2 Rockets 
of 4 Inches Diameter, anda Taper bit ac- 
coding to al mene and bored three 

iameters, and left 2 Inch i 
a rofe well, oe 

An example of a Rocket of 6 Inches 
Diameter, keeping the fame Compofiti- 
on. ‘Take the Cubeof 6, which is 216, 


- divide 


[27] 

divide that Cube by the Cube of 4, which 
is 64, the Quotient is 3, that is the Com- 
pofition in the Rocket of 4 Inches, 1s to 
the Compofition in the Rocket of 6 Inches, 
is as 1 to 3 3 then J look in the Table of 
ug. 24. and find in the fecond Column 
the Requifitesof Powder half an Ounce, 
and an Ounce and a half; and againft 
thele Requifices in Column three 800, the 
unequal Range, and 236 the equal Range, 
which I multiply by 3, and it makes 708: 
then as 4 is to 6, fo ss twelve half quarters 
of an Inch, the Diameter of the new 
Orifice of the four Inch Rocket, to eigh- 
teen half quarters of Inches; that is 2 
Inches and 1 quarter: or as 415 Co 6, fo ts 
1 4, thar is 3 halfs, to 42 half Inches, 
thatis22. Then I had no fuch Ranges, 
that their Requilites of Powder were in 
Proportion as the Cube of 6 is to the 
Cube of 24; therefore was I forced to 
help my felf by Proportion, which is the 
{fame in Subftance. 

408 The equal Range 2.856033 
8oo The unequal BOS og ‘6 2.903089 
The Square of 2 4, or 16 ha 

uarters : w§TOS At 
The half of this Logarithm 2.563600 
Half quarters of Inches 19.13 21.28 Gees 
thacis 2.3 is | 
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A fecond Example, April a1. 1692. 


I look in Calumn 2, and find the Re 
quifites of Powder 12 Drams, and 36 
Drams; and againft thefe Requifites in 
the third Column I find 1196 the unequal 
Range, and 303 the equal Range, which 
I multiply by 3, and it makes ga9. 


9°9 The equal Range 2.958564. 
1176 The unequal Range 30704097 
The Square of 18 half quarters 2.510544 

re j 2.622387 
sas ae ‘: Inches an 224311193 


Here may be feen one Example 
makes the Diameter a little more than 
two Inches and a half, and in the other a 
little lefs, therefore we make the Taper 
Bores jult two Inches and a half for a 6 
Inch Rocket. To work from a two Inch 
and a half Rocket to_an Inch, put the 
unequal Range in the firft place, and the 
Work is done. The Compofition thefe 
4nd 6 Inch Rockets were made of, were 
1 Sulphur, 1 ? Coal, and 4 Saltpetre; but 
I believe 1 Sulphur, 1 Coal, and 4 Sale- 
petre would do better, therg being no 

great 
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great danger of the Rocket breaking, by 


f the 

Reafon of the large Diameter o : 
d Tapering to a point; an 

be the fame Reston. a leffer folid Head 

ig required, that is about 2 Inches ina 4 

Inch, and 13 in a6 or 8 Inch Rocker, 


will fuffice. 


2s Spe a eee 


PROPOSITION XV. 


The Complication of Rockets in Rela 
tion to their Compofition, with fome 
Cautions and Limitations. 


@ the Velocity of the Com- 

eae 1, 14, and 4, which 
{erved toa 2 4 Inch Rocket, to make ic fit 
fora 4 Inch Rocket: remember the Rane 
of the Rockets are astco4. Look in the 
Table of Ranges, and find the Requifites 
of Powder inthe fecond Column, as 1 to 
4, and againft them in the chird eolinn 
the Ranges, viz. 3377 and 652 ne i 
multiply the equal Range by 4, 7 Ae 
2608, Cin fig. 1.) Inthe Parabola 2 £ 
lee A H be equal to 33775 and AG equa 


co 26083 then HZ, and GZ will _ 
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the Velocity of the Powder, which pro- 
jected thole Ranges, and we increafe or 
decreafe the Velocity of the Salpetre by 
the Ratio of G.Z to HZ: then let AC 
in fig. 2, be equal to H Zin fig. r, and 
A B in fig. 2, be equal to GZ in fig.3; 
then draw the Ordinate CH and BGuir 
fig.2, and by thefe two Lines, wz. CH 
and BG we increafe or decreafe the Ve. 
Jocity of the Coal, Further, let DE in 
fig. 3, be equalto CH in fig-2; andDE 
in fig. 3. be equal to BG in hig. 2: draw 
the Ordinates FK and E I, and by thefa 
2 Lines we increafe or decreafe the Ve- 
locity of the Sulphur. 


Then if we take the Logaritlan of 
fa) (1) @) (4) (3) 
3377 3518531 1.759265 0.879632 0.449316 
nd 1s 
2653 3.41638 1.7°8154 0.854077 0.427033 
that is, the Ranges under (9), their Lc- 
garithm under (1) che half of the Log. 
under (2), the numbers anfwering thofe 
Logarithms are the Lines HZ and G Z, 
infig.t. The Logarithm under (4) is 
tne fourth pare of the Logarithm under 
(1): The Numbers anfwering thefe Lo. 
gartthyns, are the Lines CH, and BGin 


fig. 2. 


{ 30] ae 
her, the Logarithm under (3) 
Be eighth part of the Logarithm under 
(1); the Numbers an{wering thofe Lc- 
garithms, are the OrdinatesF K and EI 
in the Parabola F DK. 


may take the difference 
oe Logarithians under (1 )p102223 


Ui%, Half ee 
uarter 25555 
ech 12977 


' By Adding or Subtra@ting thefe Log. | 


rom the Logarithm of the Salc- 
one aa and Sulphur, you be 
defire, viz, their Velocities eit . He 
creafed or decreafed : or thus, i e the 
difference of the Logarithm of : e Le 
Ranges 102223, and Subtract it rom : 1¢ 
Logarithm of the Square of the oan = 
of Drams, Ounces, or Pounds Ae a 
petre, or from the Logarithm of the ane 
power of the a aa Nee 

2ounds of Coal. An 

aMfecnes being Subtracted deus Lo- 
garithms of the eighth power of t ae 
ber of the Drams, Ounces, a eid 
of Sulphur, there will remain three ie 
garithms, the firft being divided by 2, th 


econd 
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fecond by 4, and the third by 8; there 
will remain three Logarithms, the Num: & 


bers an{wering to which, willbe che Num: § 
ber of Drams, and Tenths of the Salt: : 


petre, Coal, and Sulphur defired. 


To Weaken the Velocity of the Com. : 


pofitionof 1, 12, and 4, 


3377 The unequal Range 3.518531 8 
2608 The equal Range 3-416308 
The Square of 64 Drams of Beate 
Saltpetre 33. gee 
Take the half 3-§19137 


Drams 56.9 nine Tenths of 
Salepetre - : 1.753068 

The fourth power of ewent 
four Drams of Coal 


garithm of unequal, and 
equal Ranges Subtraé& 
Is the Logarithm of the fourth 
ower, which being divided $ 5.418621 
y fourth 


4a Drams ,*. of Coal 1.354655 


The 


yee 


YS s.sr0844 ‘ 
The difference of the Lc. : 
‘ .f02223 § 
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The eighth power of fixcor >. 
Dini of Sulphur pee 
The difference of the Loge 
rithm Subtract ; 
Is the Logarithm of the eighth ,: 
power which being divi 0.530737 
ded by 8 
15 Drams ,%* of Sulphur 1.191342 
The Compofition will be Sulphur 15 2, 
Coal 22 4, amd Salepetre 573 but if vor 
quicken the Velocity, the equal Range 
will be in the firft place of the Propor- 
tion. 


D PRO- 
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——— oe a ‘Auguft 24.1691: At 15 deg. of Elevari- 
on, with a 3 4 Inches Mortar-piece, anda 


PROPOSITION XVI. turn’d Iron Ball. 
Tablee of Ranges made with i 2 3 4 j 
Mortar-pitces. The Chamber of! The Chamber of 
this Mortar-piece a| this Mortar piece a 
Une 1. 1691, On Wimbleton-Heath at es of a Aa of 4 | 
15 deg. of Elevation, with a four a pee | 
al cea a and a turned Iron Powder Chain. | Powder Chain. 
. I & 236 4 144 
2 I 496 i 304 
I 2 3 3 13 $09 re | 1258 
Exner; | ie Be r452 1 e 3394! 
xpert| Powder. Chain. 
ments. | 
1 | 4 213 
2 I 652 
3 2 1640 
4 4 3377 


D2 Aprit 


Anguft. 


wn 
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April 21.162. At 1§ deg. of Elevati- 


Neceffary Tables for Rockets. 


on, with a 3% Inch Mortar-piece, and E23 2 o 3 
aturn’d [ron Ball. sels 83] eeklee 8 
nm aw} a. Vv “GS 

ae Sols galeesigs g 

2p 3 ie ode |Ens 

Experiment.| Powder. |Chain. 2 er 4 ee 

I og | o.01 12 

I 12 3°35 es | c8} coo4 | 0002 OX 

2 24 746 » boor 024 O210 | 0006 Od 

3 36 1176 24]}ocz o4} oo18 foo 41 

4 48 1820 3 |oo3 ° 12] 0032 Kee oO: 

1 5 60 269% 341006 co | cogr | 0032 o¥ 

4 | 099° «60! 0076 |co48 CO 

Thus have I given plain and eafie 4: }orz 13 | 0108 [0068 0% 

Rules co the Young Pyroboliftes for the 5 | 017 * Og] o148 | 6093 52 

making of {mall Rockets; and alfo for $1023 06] O'97 {Orz0 12 

the making of great Rockets, to them of 6 [030 66} 0246 {0162 Co 

a greater Knowledge and Purfe, even 63 | 03% | 0326 | 0206 06 

fuch as was reputed’ impoffible; for a 4 7 1048 04] 0407 | O251 00 

Inch Rocket was given in by our ableft 74 ee cg | 0500 | 0316 06 

Pyroboliftes to be out of fize, and there- 8 [oz 00] 9607 | 0354 00 

fore impoffible to rife. Now, if that 4 Ba ]c86 06] C728 | 0460 2 

Inch Rocket was thought fo, what will 9 | 102 08} 0864 | 0546 12 
they fay to them of 6, 8, 10 or 12 Inches 92 11210 cg] 1016 10643 00 

Diameter ; for certainly this Rule cakes in lo [142 10] 1235 | o748 of 

all {izes to 500 or 1000 weight, or higher. 10; | 162-13} 1372 | 0868 03 

Neceffa- | 
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? 


The Ufe of thefe Neceffary Tables. 


N the firft Column you have the Inches 

and half Inches, to 12 Inches, Inthe 
fecond and chird Columns ‘you have the 
weight of Pounds and Ounces of the 
Rockets, when fix Diameters in length. 
In the fourth Column you have the 
Ounces of Compofition to fill. .chofe 
Rockets 4 Diameters. In the fifth and 


{ixth Columns you have the weight of 


the Mallets to drive thofe Rockets in 
Pounds and Ounces. 

An Example in the whole, for a three 
Inch Rocket. I find 3 in the firft Coe 
Jumn under Inches and half Inches; in 
the fecond and third Column, under 
Pounds and Ounces of Rockets, 1 find 
three Pounds and 12 Ounces the weight 
of the Rockee when finifhed , being 4 
Diameters. Inthe fourth Column I find 
32 Ounces of Compofition to fill 4 Dia- 
meters. In the fifth and fixth Columns 


J find 10 Pounds 4 Ounces for the Mallee — 


to drive that Rocket. 

When Rockets are of a great weight, 
the Malle: will be too heavy to manage, 
therefore do thus. The Mallet of a three 
Inch Rocket, vix, 20 Pounds werght 3s 


i 


oO 


C39) feaieea 
Ca pood fizz; and we will make 2 
Exarnple of a 3 Inch ahd t Rockets, and 
we will take it as ufeful chat all Rocke 
to 3 Inches Diameter, may be filled with 
eight Charges, bur further not, then a- 
gainft 73 in the firft Column. In _Co- 
lum 4 1 find 500 Ounces of Compolition 
for that Rocket, which I divide by 8, an 
the Quotient will be 62.5- In the eine 
bola AHZ, let A H be the Number ol 
Ounces 5062 § in the Mallet for the Ta 
Rocket, and AG the Number of Ounces 
424 in the Mallet for a 3 Inch Racker 
then the Ordinates HZ and GZ willbe 
the Forces of thofe Mallets; tlen asH Z 
isto GZ, fo ts 62.5 to 15.801, that is 15 
Ounces and :b%+ fhall be your Charge : 
Compofition. Further 5 divide O25 Y 
15.861, the Quouient will be 3. s%'u% the 


Number of Charges in the eight pare of 


- the Compofition ; then multiply 3.9529 


; ~ will be gt. ta Charges 
Fe Tally, give about eighteen 
blows to every Charge, with that Ha 
for the 3 Inch Rocket, fo your Work Wi 
be done, by two Men, in two hours. 


D4 ae 


324 2.510545 
62.5 Squared 3.591760 
; 6.102305 
5052.5 Sub. . 3-704364 
3 2.39794! 

ts.8rr is Sub. 1.198970 
62.5 1s from 1.795880 
3.9529 Reft 0.§96910 
g. Log. : 0.903090 
31.623 Sum of 2 Logarithm 1.500000 
15 811 Add ; 1.198970 
goo. the Sum of Logarithm 2.698970 


‘Fune26. 1696. Then was fired a4 and 
6 Inch Rocket, Mr. Ayres Junior fired 
them both off a hand, Mr. Dandridge, 
Mr. Redway, my felf, and feveral other 
being prefent: the 6 Inch Rocket had 3 
Inches folid Head, that is about the double 
of what it ought to have had, the Reafon 
of that was to hold Fire; ic moved off the 
Nails at about 48 deg. of Elevation, and 
the Horizontal Range was juft 15 Chains, 
that i: 330 Yards, by which we may find 
the Alucude of that Parabola it moved 
in, and the greateft Range, and Confe- 
quendy the greateft Perpendicular Alti- 
tude it could have reached, | o 


In 


aa 


[qr] 


ABC, Let AC be equal to 330 
165 the Angle D AE 78 degrees, 


gled Triangle E DA. sce 


Inthe Parabola 
Yards, AD equal to 
then in the right An 


Radius . 9° | 10.000000 
Taggent . 78 10.672§25 
AD 165 2.217484 
DE 776.221 2.839989 


DB 388.1 
As the Sine of the double of ‘ 
the Elevation 407 2.609594 


Isto Radius 1000 3.000000 
So ts the Horizontal diftance Z 

at 78 deg. 330 2.519514 
To the preateft Range in the $8108 2.908920 


Parabota 
Halr of the greateft Range is 
the Perpend. hight defired $405.4 


So then the greateft height of that 6 
Inches Rocket in its flight was three 
hundred eighty and eight Yards, had ic 
been put Perpendicular, its height would 
have been four hundred and five Yards, 

The Aight of Rockets does fufficiently 
well agree with that of the Parabola at 
cach end of the Quadrant; but cowards 
45 degreesit differs more. 

A Rocket of an Inch and half Diame- 
ter, filled 5 Diameters, and bored two 
and a half, and a litle more, with this 
Compofition, wiz. $ Powder-duft, 6 Salt- 
petre, 23 Goal, ands Sulphur, and layed 
to 30 degrees of Elevation; Ranged the 
Rocket &o Yards, that is half a Mile. 


To 
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Cn enna 


§ Zo make Rockets to Swim upon the 
Water, Dive into the Water, and 
keep above the Water. 


An Exasmple of an Inch Rocket. 


Ake the Cale 12 Diameters, which 
willbe in this Example 12 Inche;, 
fll ic with cwo Compofitions,: wz. a 
Weaker and a Stronger; fill 2 Inches with 
the Weaker Complinon, then 1; with the 
Strong, then 2 with the Weak, 1 5 wich 
the Strong. Laftly, 2 Inches witn che 
Weak, chen there will remain 3 Inches 
for Carn Powder, for che Report. 
The Weak Compolition ro Swim above 
Water ; take 3 ot meal Powder, t of Coal. 
The Strong Compofition to Dive under 
the Water, and leap above the Water ; 
take 8 of mealed Powder, | of Saltpetre, 
and 1 of Coal. 


To 
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Neck of the Charger that flippeth upon 
* the Handle BC, two Diameters; the 
=| breadth of that Ferril AB, one third of 
ithe Diameter of the Rocket: betwixt 
2 eight or nine of thefe Charges will hill a 
ty Rocket 4 Diameters. | 


C 44 1] 


To divide the Driver. 


4 Rom the lower end of your Driver fet 

off 3 Inches, then 2 Inches, then 

1 |, then 2 Inches, then 14. Laftly, 2 & 

Inches; make the Rockets of ajuftlengeh, # 

and fo you may fee the Divifions of the # 
Driver appear above the Cafe as you fill. 


G& 


The Ufe. 


re the Rocket in your Hand with 

with your Port-fire, through it into a 
deep Water, (otherwife 1c will {tick in che 
Mud) it will Swim a lietle while; bue 
when the Strong Compofition takes fire ic 
will Dive, and when the Strong Compa- 
fition is {pent it will jump up, dc. The 
Weak Compofition being the laft, the 
Rocket for fome time will Swim upon the 
Water, and then give a Report. This 
Rocker is all Solid. 


fi You may cut the Charger ABO DH 
1GZA in Paper, then it may be made in 
El Copper, Clofe A to D, and Bto C, Sod- 
Mf der both ends together ; bring H G Z into 
© more than half a round, and AB and 
4 CD in a round, put it then upon a 
i Handle, then it is fic for ufe. 

To make a Rocket Charger. 


Le the length of the Charger EG, 
be one Diameter and half, the 
breadth of the Charger HZ, one Dia- 
meter and one third, the length of the 
Neck 


Te 


a 
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B under ABCor D, mix them well toge- 

To make good Coal for Rockett. EB cher, puta little quantity of that mixture 
@ intoa Fire-Pan, fet it upon the Fire, and 

§ bore pieces of a light dry Deal Board & ina little ame it will give a. great Report 

about 12 Inches in length, and a- § 
bout the thicknefs of 2 Fingers or lefs; A further ufe of the Tables. 
them into an Oven, put fire to the § 


ood; when they are burned enough @ WH is done in the 14 and 15 Pro- 
take them out, and put chem intoan Iron, @ VY  pofitions, by taking the Cubes of 
Brafs, or Eathern Pot, clofe ic well with @ the Diameter of che Bores of the Rackets, 
a Cover, that it takesno Air, the Fire be- & may be done by the Tablesin > and 3, of 
ing extinguifhed, beat it and pafs it § Tab4. Thus, look in the firft. Column 


through a fine Sieve, then it is fit tor ufe, | for the Diameters of the Rackets, wz. 
Af the Wood be not well burnt, put it in< 


| ] % 2!and 4, and againft them, in Columm 
to the Oven again, and fo repeat your # 2 and3, I find 2 Poundsand 4 Ounces, 


Work: fuch Coal will make a Rocket fly : and 9 Pounds, divide the greater Number 
very lively, if not with two much Life. 


® by the lefler, the Quotient will be 4, near 
B enough, fothe Ratio of thefe two Rockets 
@ areas 4 tol, and chis is by the weighc of 


Compofisions for Reports. : 
amnpefitions for Repo & the Rockets. 


A BCD © In the other Example I find 4 and6in 

i Salepetre 9. 4 3. @ the firft Colnmn, and againft chem. 
Sale of Tartar 3. 3. 2. & Column 4, I find 76 and 256 Ounces of 
Sulphur 1. I =! Compofition for thele two Rockets ; then 


2 14 
Take Sulphur 1, Tartar 3, and Sale: 
pete 9, grind thefe well together, and 
dry them. A few Grains of this Powder 
being fired, will give as great a Clap as @ 
Musket when itis difcharged. Dr, French, 
peg. tt. Take any of thefe Ingredients 
under 


Ml divide the greater by the lefler, the Quoti- 
Bi ent will be 3 and more, which is the 
e fame thing as if you made ufe of the 
Cubes of theit. Diameters; for indeed 
fy thefe Tables are made by the Cubes of the 
m refpective Diameters. 
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‘A Conclafion, 


i any one prefumes to fay they have § © 
Refolved the 14. Propofition before the 

; Publication of this, they might have been J: 
| fo kind as to put it into Pra@icefor the 
E Defenceof the Nation. If any fay they F: 
can doit, I defire them {fo to do, That I 
mi, fee my defires accomplifhed, viz» Great | 
Guns and their Carriages truly fortified 
and neatly made, which would be great §- 
fatisfaction ; however this may shew tothe 

next Age what has been offered to this. 


uly 25. 
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